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Abstract 
Many viral infections cause oral manifestations, including disorders in odontogenesis, resulting in dental 
malformations. In this review, based on current knowledge, we will discuss the likely dental and oral 
consequences of COVID-19. In this article, we review currently available data associated with vertical 
transmission of COVID-19 and odontogenesis, oral manifestations, and the impact of COVID-19 pandemic 
on a diagnosis of oral diseases. Owing to the severity of the pandemic, the population's anxiety and fear of 
becoming infected with COVID-19 may underestimate the signs and symptoms of serious illnesses, besides 
discourage patients from seeking health, medical or dental services to determine the diagnosis of oral 
lesions. Thus, the COVID-19 pandemic could be an additional and aggravating factor for the delay of 
serious illness diagnosis, such as oral squamous cell carcinoma resulting in higher morbidity and worse 
prognosis. Several changes and oral lesions have been described as oral manifestations of COVID-19, such 
as dysgeusia, oral ulcers, petechiae, reddish macules, desquamative gingivitis, among others. Besides, it can 
cause major systemic changes and predispose opportunistic infections. As with other viral infections, oral 
manifestations, including dental anomalies, can occur as a direct result of SARS-CoV-2 infection. However, 
further studies are needed to guide and clarify possible oral changes. 
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Introduction 
In December 2019, a novel coronavirus (SARS-CoV-2), which causes COVID-19, has spread from 
Wuhan (China) to other countries, triggering an unprecedent global crisis. On March 11, 2020, the World 
Health Organization (WHO) declared the COVID-19 outbreak as a pandemic. Globally, as the June 16, 2020, 
there were more than 7,9 million confirmed cases of COVID-19, and 434,796 deaths, in more than 200 
countries. Brazil represents the second most affected country, with more than 900,000 confirmed cases, with 
43,332 deaths [1]. The main symptoms are headache, fever, cough, sore throat, tiredness, dyspnea, and 
enteritis (diarrhea). The most worrying consequence of disease is severe acute respiratory syndrome (SARS), 
besides the increased risk of venous thromboembolism, which may result in higher risk of complications [2,3].  
Isolation and social distancing measures have been implemented worldwide to contain the accelerated 
spread of COVID-19. Among the consequences, dental clinics, both public and private, importantly in oral 
diagnosis, were temporarily closed, with elective dental care suspended [4]. In addition, dental school clinics 
were closed due to the interruption of the classroom and clinical teaching activities. Particularly in Brazil, most 
of the oral diagnosis units are in dental schools. Therefore, most of them continue with suspended face-to-face 
consultations. 
Regarding oral health, many viral infections cause oral manifestations, including disorders in 
odontogenesis, resulting in dental malformations. Considering the current knowledge about the pathogenesis 
and biological behavior of COVID-19, is it possible to consider oral manifestations as a direct consequence of 
SARS-CoV-2 infection? Moreover, with the interruption of oral diagnostic services, what is the impact on the 
diagnosis of oral diseases? In this review, based on current knowledge, we will discuss the likely dental and 
oral consequences of COVID-19. 
 
COVID-19 and Defects in Odontogenesis: Is There a Biological Basis for Increased Risk of 
Dental Anomalies? 
Studies have been published on vertical transmission of SARS-CoV-2 and the risk in the general 
health of newborns but few data on the effect of SARS-CoV-2 in pregnancy are available. These studies seem to 
be reassuring that pregnant women with SARS-CoV-2 disease (COVID-19) might not be at increased risk for 
severe complications or adverse reproductive health outcomes, but the reports have also been conflicting and 
inconclusive as to whether vertical transmission of SARS-CoV-2 and the possible congenital alterations that 
can occur [5,6]. 
Dental anomalies can be caused by viral diseases transmitted from mother to child during pregnancy. 
Dental anomalies reflect specific disturbances of one or more stages of odontogenesis, roughly classified as 
tooth initiation, morphogenesis, cytodifferentiation, mineralization, and bone modeling occurring with 
eruption [7]. During these processes, viral infections can interrupt dental formation or morphogenesis as do 
well-known viruses, such as varicella-zoster, parvovirus B-19, herpes infections, rubella, cytomegalovirus and 
Zika virus [8]. Considering Zika virus as an example, dental shape, chronology and sequence of eruption are 
evidently altered [9]. These infections have caused changes in the tooth number, shape, size, structure, and/or 
position, in addition to delayed or absent tooth eruption. Due to the uncertainties and the absence of studies 
involving vertical transmission of the SARS-CoV-2 and COVID-19, this text suggests reflections and future 
studies for the monitoring of possible dental anomalies in children, both in the deciduous and permanent 
dentition. The possible dental alterations associated with this scenario are Hypodontia, Gyroversion, 
Microdontia, Enamel Hypoplasia, Enamel Hipomineralization, Impacted teeth, Shovel-shaped teeth, Dens in 
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dens, Dens invaginatus and Dens evaginatus, Taurodontism and Ghost teeth.  Some of these changes are 
illustrated in Figure 1. 
 
 
Figure 1.  Shovel-shaped incisors and dens evaginatus. 
 
Oral Manifestations of COVID-19. What is the Evidence? 
Simultaneous gustatory and olfactory disorders without concomitant nasal congestion have been 
reported by most patients, mainly those with mild symptomatic forms [10]. The angiotensin-converting 
enzyme 2 (ACE2) receptor, which the SARS-CoV-2 binds to infect the host cells, is highly expressed in the 
epithelial cells of the tongue [11]. Based on this finding, dysgeusia could be considered the first oral 
manifestation as a direct consequence of SARS-CoV-2 infection [12]. However, some questions should be 
discussed to consider this hypothesis. Most gustatory disorders are caused by dysfunctions of olfactory system. 
Thus, in these patients, an olfactory disorder must be studied as the primary cause of taste disorder [13]. In 
addition, hyposalivation or changes in saliva composition, can induce dysgeusia/ageusia. A recent study 
revealed that more than 50% of COVID-19 patients presented xerostomia and dysgeusia, with significant 
correlation between these two symptoms [14]. On the other hand, taste is recognized as the main stimulant 
for salivary secretion. Therefore, further studies are needed to determine whether taste dysfunction is a direct 
consequence of SARS-CoV-2 infection. 
Several single cases or short case series of oral manifestations of COVID-19 have been reported. At 
the same time, questions have been raised to discuss whether these lesions are a consequence of direct infection 
of SARS-CoV-2 or are secondary manifestations of COVID-19. Oral ulcers, petechiae and reddish macules, 
mainly in palate [15], besides desquamative gingivitis, and blisters in lower lip and buccal mucosa have been 
described. It is important to highlight that the acute condition caused by COVID-19 may predispose to other 
opportunistic infections, such as herpes simplex, candidiasis [16], which may have a similar clinical 
appearance. Since there is no standard treatment for COVID-19, many different drugs are administered to 
patients, especially those who experience respiratory complications. In addition to medications that can cause 
oral side effects, the length of hospital stay, with the possible need for orotracheal intubation, can also produce 
changes in the oral mucosa [16]. We should also consider other endemic infectious diseases, especially in 
developing countries like Brazil, which may have similar oral lesions [17]. In some reported cases, SARS-CoV-
2 infection has not been confirmed [18]. Therefore, further investigations and a careful review of the cases 
reported in the literature are important to determine the origin of such oral lesions.  
In addition, COVID-19 causes major systemic changes, especially extensive inflammatory state due to 
cytokine storm and increased risk of venous thromboembolism. The multisystem inflammatory syndrome has 
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been described in children positive for SARS-CoV-2 antibodies. The children present a hyperinflammatory 
shock, characterized by fever, shock, cutaneous rash, gastroenteritis, conjunctivitis, and edema in the 
extremities. The patients may also present fissured lips and strawberry tongue [19]. In these cases, the oral 
manifestations are secondary to underlying systemic disorders. 
 
Impact of COVID-19 Pandemic on Diagnosis of Oral Diseases 
Despite the interruption of elective dental care, chronic diseases with a significant clinical impact 
continue to occur. Various diseases, with distinct clinical significance, from inflammatory/reactive to 
neoplastic, can occur in the mouth. Oral squamous cell carcinoma (OSCC) is the disease of highest clinical 
significance. In 2018, data from GLOBOCAN estimated that there were 354,900 new cases of OSCC 
worldwide, with 177,400 deaths caused by the disease [20]. In Brazil, the National Cancer Institute estimates 
the occurrence of 15,000 new cases of OSCC in the 2020-2021 biennium [21]. GLOBOCAN data reveal that 
Brazil has the fifth highest prevalence of OSCC in the world [20]. Delay in diagnosis is common in OSCC 
patients. Thus, most cases are diagnosed at an advanced clinical stage, resulting in high rates of morbidity and 
mortality [22]. 
Generally, the population relates dental emergencies only to odontogenic pain, such as irreversible 
pulpitis and acute dentoalveolar abscesses. Owing to the severity of the pandemic, the population's anxiety and 
fear of becoming infected with COVID-19 may underestimate the signs and symptoms of other serious 
illnesses. In the same way, this context may also discourage patients from seeking health, medical or dental 
services to investigate the origin and determine the diagnosis of oral lesions. Thus, COVID-19 pandemic could 
be an additional and aggravating factor for the delay of OSCC diagnosis, resulting in higher morbidity and 
worse prognosis. A preliminary report from an oral diagnosis center in the Metropolitan Region of Turin, 
Italy, one of the regions most affected by the pandemic, identified a significant decrease in the number of OSCC 
diagnosed during the pandemic [23]. In Brazil, the scenario can be even worse, because most of the oral 
diagnostic units are closed. A study evaluating the natural history of untreated head and neck cancer showed 
that the mean survival was 4 months, and only 11% of the patients survive more than one year [24]. 
Other serious diseases with oral manifestations, such as other malignant neoplasms, immunologically 
mediated diseases, such as pemphigus, lupus, pemphigoid, are likely to be underdiagnosed or undiagnosed 
during the pandemic [25]. To minimize this impact, we recently highlighted the importance of social media 
and teledentistry for oral diagnosis during the pandemic period, especially in lesions suspected of malignancy 
[24]. 
 
Conclusion 
Several changes and oral lesions have been described as oral manifestations of COVID-19. As with 
other viral infections, oral manifestations, including dental anomalies, can occur as a direct result of SARS-
CoV-2 infection. However, we must analyze the changes associated with COVID-19 reported in the literature 
with caution, aware that further studies are needed to clarify whether these oral changes are really possible. 
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